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<fi ft m * <r> 9E H 
1 ] 

0 3k w I J II Ift "t « ^ * < k — o g& ,& * IB ;i * iMSfi^S^^lrilT^o T 

BuiBiimfi^fttf^^ftBc^ffi : *tf v*. mfflfo ! &ft%iX'm<bnrzm:m*'< *-v >i t*- 

7coM]ft&j£# k mi IB Spp u pIc& a LfcMlft&J&ftk *nj*« 4tfFS**flFo TJt$SPMa L . 

* <o w £■ *s * fc g o" § go le g& p°p m s «Jo % j* & v n -m ton % n & -t z a ^ *a n to t . 

lfflE««RIB**'b IB LTH 1 ^t*^4< k *t - o <o #r SB k . 

9<r>fflfc&i&ft k m IB 0 Ik SB pT. tc jg H L fc ffi ft & m 9t k fcff o TttlRJian 1- » ^ I 

^ Kg ^ ^ ; g i - £ S DO Jfc 0 4s to n n n <o H S <r> * Jfe & V m ft to f*. * * & "t*ffl^«L««i:. 

BuIBffgitiatt . mi 15 0 It £B & <r> 0 $S )S J£ k bu IB 0 3£ 0 a D 12 If -*«tt7C k frhniti 3 n 
-5 I.Fim k TPIfA^^fr-r *««*^4 < k - -3 « *S ic 3> flj t >' s£ ft ^ ^ <^ <*"IM6 
^^y>. SHE + 'fr {fi ic tt U^x «b n&tiM^-k § £*v>ft < fci-o^HPS*!?* ^ 

ml IB fl 4£ 11 to it . nO SB 35 fflJ * ^ * h * — 9 J8 ifc 8c k fiu IB 0 3k g& p" k: B L 
MJft^/^^k^, mjlfi'>ft < k $j — ^>£r>&&ffim\zitm&'&-t 5 z k 1» k * ««S 

[|f^M3] 

mi IBs* §W tt . iulB0 IS Spp d p 6«S oi= H * * fctt 7C* * "* § ?5^^> 0 C SK Q a n * fin 

'iSJS^k. BulB0 3Kg^D a p6O0fei2)$^^^ t feiS^-^^* < k ij-^lzte^T . 
ti-S 3 k k -5 s*#Jl 2 IcIfiiK^^MRfilB^MI'if St^Sc 

[if <T<JS 4 1 

m iB hf & *b a , miiBMift^^^^^^ft^^ k &sicotiT*§ < «: * z t znmtr 

[ sH >J< JH 5 ] 

mi le it ^ *i ii , Mie««»i*a^fflftR«ttfcJCcT»tt-*-5 3 k^ssk^rsit^JH 

'BtjaBfi^-SaiiSim. HusB^itJ 3 *i/ifi^ic Jt«*aa k y * 'i 9«Hl<w^ft < k ^-^^ 

SSL » ^<75i«ail3 *i ft 0 IC x> a - ^mH^tf 7 3 k * *f Si k -* -6 IS^JM 1 ~6^>v> 

^c^SiS^^tili- &SJ5-b > k bO IB 0 3?< p a u <7> 0 3k il S 3: ffi 0 ^ M -h > ^ k <r> 
>yts. < k — 7j a* m — <?> g.# l*i tJ|X^ §Ji4-#i-b>^*'H : lTv^wi*!t$ii:t4 
If 5)<JH 1 ~ 7 cou-f ti!bMcIBIXtfO*3IMRflm<7>P^i^®r^H. 
[If ^JM 9 ] 

hu IB *» « » «S OU HUIB0fe5l^p u p"^^^ilti'Ski^fili'S^:l*l£-rsiill^^^<i^^ 
fiuIB-*^-b> -4- tt, ffimm%:ffiv>¥-tnto\zm£.3 c k fcsft iS k -t S If ^JS 8 ic IB 

mmwiffi m ntw m m a . 



^JI 1 '~ 9 <r> v,->-f n friz lefS^S^^tDT^^-, 

im &m 1 i ] 

ur3>f^-y^MiimL/iCt^ ! tfia^-r-5lS5j<Jll~10 <o -? ti 6» iz 35 ft co^^lfSr 
[IlWI 1 2 ] 

mj IB ftg M 19: fiw tt I* ii m I*)' W Wi •§ SI » ? * £ C 4: fc -* Ssff^Wi 1-1 1 wv>f ft a* 

[tB*JK 13] 

iffi ffi « M S 118 a J* £ ffl ift « IS & T «> * Z i: *JRfSC ^ Saf^JJi 1 ~ 1 1 -f ft *Mc Sfi 
[M« 15] 

PI 4te nS v Mi W ifl "t -5 ^ft < i: 4j -oco#& n n n"£{i*.f-. «S gS&ltf ?J V* T £> -> T 

Wftifa iiTi -b ti/i5iflij * s * t*- ? 60 mi jfc m u t ffi se s& d d o iz g h t r-iafe^ 

at It W. I JS ? ^ m Jft ic m rS £ nu SB d d p <o g S <r> =fr m R V m ft SB * ¥«J £ "t * I S t 
[It^JM 16) 

uti le eus s& a c *g a u ^ j& » ^ ^ c w t t . hu se m n ^ & <r> 0 m m * t so ge 0 <g a 

60 ft if >i It 7t t fc^Sffi S ft -5 ±Wm k THHt*#-f < t t -o<73««lc 

Ml ft ^- *f T U h fi tz H PJ ^ ^ * h ^ "r— ^ 60/Hft^fife^ rij IB 0 pd \z *e H U £ 
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14 ' ff n D n IC 55 $ $ tl h . 
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lEfc, |£]|i;g|5D D D^a^J^*ii.^^fti5i^^^^^^"^ - t * < » 35 13 §» =1* ffl! T @ IE SB & <*> 
g?j?&»r**T 7 « «• KUft 2 tiT 'ftftlCM 1 ~ 5 ) . fi^- 

U&flO 4' *b<7> i: t T li, *fi*:$CiR 1 fcBfitX $ tiZ £ 7 ic , iA^SBlcfinil/gal ^WtW. t , 

s-u«so is mm m * * n- no u , 551c, c^micfft (»a7-ux») jaa%ffoTi 

[ 0 0 0 4 ] 

«3t>«Smffiia±C±#L/ii^lcSSfi^-*aSiK6ca-t**^ X 14 tfe ± HJ *>* «b ft * i+ PJ 
LTHS^>|5|ffi'Kia*ff oTv^S. iff ft X IR 5 IC g5 ft <7) ^ B T 14 . - « <?) IS M ^ H 

fcif^lC 53 ST W 38 & ft ft L V . £tg<off §ft£{?-at £ tir/c *) t5. 
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#s e # <»» laj fe # m ®ft !5u tt <o x w * ^ ty J« ta ^ * * °J ^tt vzh^rz. %tz. m^firzm 

ft t> n z> fz ao , *m 4 => x h jt>* ^ ^-s c t ic t 4 z> . 
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a: as l t v» .5 <>♦ . ^ co ©is ii h ^ ia f i iu o ^t? c k *v*j§a-»c. niasicfnv^iu 

M JSt*- ? PS co 0 fa m JK k i* CT^ik, t»ISr < * Z> k o 7 EU5*>« 
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^fMt^JSLH^fcft, Slfirfr'fcfcfc] $ ftfcJffric li Et Ic }Hg co ** B5 < , aiiffi'L 
TSfflti: i: *M< oj- &6 * c i>*# < . ®mmW.*9&&lzW']t 2 it % 1+ ft it * -b & v> J: v> 
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£fcs iff i^^c^ 5 icie co ^ a t- u . m , mmm^^ithnxmwmm.<r>um^^-±.^x 

[00 1 0 ] 

£blc, 0^g& D n D k L T #1ScoiAS%f$ffl L T u £ $SM^fjT-li. $di cd ?S & , (6^* 

V* IB] C T* 3h ft I* . fi£SC0Sfit^v£Bt7LJ!?*Pi& o TUT ^ $ ffl ~t S C k fr'cfc&o ZCDigft 
$«IC & Z<7>iZV). ftfeOffiitlZm C 1^ H" 'ft ^ 7C co d°d ^ *fl ^ Efc cfe 7 ic -t * c k =t 

[0011] 

*f|iWtt» ±jffi L/i^'ttlc^^T & S ft "J > -?-cD@totJ. 3? Kl tf> 0 IS * 

itJf B* 0 &to c k fc*T § &uJg£-T$ . a£ it fit & £ ffl! L o o . co * PI co £S ft 

lc&^]A3;ftT ^S's'co^M^^'ffi'coSUe^ff £t5 Z k * « W » «8 *m S & Br 51 

g ^ ti w -t •& z t \z &> % . 

[0012] 

* IE nfl co @ to & . T §B co Ic * y $ ft £ . 

(1) BKaXvMiffl DJ-rs^«r < k t ■ ^ co M & tn £ fc . it«ltl^ W^sf»f ^® 
T <£> o T . 

fltne«f\fi^-co»^cD/i^®c^*f^^f i*/aft»#*rT#'oftfc#iiffl x ^ 9 v >v 
ycD/n&sc^^ 1 8u sb 0 is ^ & ic m m Lrzfflfomf&ft t ^fF§*i^^o xitmrnt? l . <€■ 

co PS uiSStS^' § BuieH^^fuCO^^cD^M^^PI^SPte^^Jai-^^-^^ 1 !^ - 

* m i. z m MMffi co mviww m a t *> ^ t . 

il Sfi fF S iH H . fit) IB 0 IE ^ u D u co Isl m m «■ t mjlB@^^u a uCD^!+^viIt;L kK^IBSft 
^ _L ffi KHRffi*1r-*-*4««*^* < i: t - colifiMfc ^-SU L , s^&^SU^^co rfi/Cxfg 

hu IB *f- *a IS SHJ tt . hOIB^MiJ^^ ^ "h ^ t»- ^ co MJ « ?S( fiS ^ t m IB IhJ fe fft D u a ic H L fz 

(3) m IC m § 48 I a . iWCI3IKf»ift**2Ev^lca**»W- 1 tfl&«7C*'flr"*-**«<oigi6 
gf D T,^iii. -SiS^ k . BulB0^^D n DCO|n]^iIS^^iftL^ii ^cD^^ < k ^-^^cfev^T 
, ^i«btlS C k ^^JRttS (2) icSBi&cD^MaflflCDiSS^Ism 



(5) so m fp § m it s ffimm&mf&ftvmfcm&i&icmc-tmtit-t z z tsmmt-t 
h ( i ) b>*3 c 4 ) <v^-f n friztzmnmmmifficrin-m&wmw.* 

( 6 ) m ib fp § in a > igfeii^jc/^cTJiiis^^ z t^nrnt-tz ( i ) (2 

(7) Huiefs^^iigMJ. Huie^tt $ ti rz m \z i% a® mm t y < >v 9 %im<n&% < t 
i-S4ftL> * iosiaii ^ n ft ff^ ic ^ > -< a - -7«iii*fT 7 z t t -t S ( 1 ) - 

(8) ilu IB *fc ft 5IS 13 . inilStf «fHl^^£^5i«41$lil^S -te> *t \z tin z. t . hu 
IBt&MIS<i<7>fi^4*&.+.^--S -fe > ^ k ifti IB 0 U S& d d p <r> 0 ^ if 4 *fc .t, -* 5 0 ^ il S -b > 

i: CO & < k - ^ - <^ 1" ft ft IC ^IX g 2 *l & — ^I4!>f ^tlT^li C k 4 k 
( 1 ) ~ ( 7 ) ^> v» ti *^ ic SB IK *8I tti » flB Pi ^ 3^ Br SI B . 

bu ie - # -t > * lis ffifcm i *:ffi<n¥tnffiizm%.2 tis c t^^atts (8) icse« 
(io) mjiefi smuissic * * *y je as * ^- ? ^^^s*ir-r * - k*** 

mt-tz ( l ) ~ ( 9 ) ey^-f iit)->izm$L<r>mn&Wi%iW., 

% 7 1 ? * z3 > V ^ - 9 & mtin L fz Z t -&Wm t -t 2> (l) ~ (1 0) <F> -f tl IC aB 

® (7> pi if i/f ^ g „ 

(12) mlflei»«a9:«SttJ*3fi*Mffll*SIIS-?*»* - k *«»tti ( 1 ) ~ ( 1 1 
) wuf ft**Cie«*>fc«&tfn^RSif STUB. 

(13) . B&Ktttt#ifiii»*ffl*ftiSiK'C*>* - fc*«»i:"t* ( 1 ) ~ ( 1 1 ) *> 

(14) MK««RlimifV««±iiljfflttS1g8T&*c fcfctttt.fc"** (1)~< 

(15) EUsaSv* h'ytz < H-owipUl^./:- tt Wi R « *> R *r ifr » £ 

g£*fc£ti $ *i^t^ftJf^mift$:4##T t5 IS k * 

mftffi jLU-zu<h fttz%m * ^ * h * ^- y<wa»»*^ k fio ae §k & \z m m t fcw»R 
KJt«xsT^iw^«*ic»^§iioe»aw»iir^*)teAviiiir»te*«si-*iSi: 

» ^ffii -5 c k *1f J» k -f £l&MR<iin^^ BrTjfcfe. 

(16) El IS SP & * US £ * fS!8MRffi<^M^#r?r3cT#>oT> 

bu IB Is] Ie 95 u a u ic jtC E3 LfcaftRiS^tWUt, 90 16 @ Ik 8S i?u <^> 0 IE i$ S k hu IB 0 BE u a u 
^•giJL. i£ & # 9J « <t> + 'Ofi 4 # rf> . l^ + '^fllcWLT U'bniftSiO^S 3 4Jf o 

ISI ft S ^ Ifr T- # "b n 9? 'M'J x •<> K 4- t'- 9 co Ml ft $t fi£ # k hu IB 0 *k d u d lc & ty U f- 

Mlft^/«^i:4Hulfi^- : 0:< k t — o<^fFSi|iB^k:htRSaa-r 418 k » 

^tbl5X8TfiOP^a«*lc»o-§ ^ieNing|5D u DCOP4S^*M^^PIS5m4^Jl£^€» X 

BulC0^gPD a D<^0^.il^ k BulC0^SI5p D D<^^tf-tvSlt7T: k ^«bS,f, 3 ft* XERfll 
k TKfl^lT't ^ < k - o « & ic # Sij'-t S k li , »9J L ^t? C 



[f£BflcO#jm] 

. [0013] 

«IJX-< 9 K >l t*- 9 eo m i& & # k BU IB g& u°u »C j£ H L /i/^ k ft I* #"te£If 

7 ic L £ co T- . HKS<7> [hUkjIJS* IX 9 &t? c k i'Tf 4v>J»-fi-lc, Bffilcfflv^ 

< ft 7 d k b*X'B 

[0014] 

**iW^»«^K«?>«SSfllrSiaJ!feVISiS^Bf^r»»c*iitt. RS ft IIS T- H fe; 
*>8Hfc*4t5H-*<& c k , H ft ^tfl £ lc ***** B*8BT B Z> k &\z . ftm 

[0015] 

*^w<r>&temn<?>mi%&wmnTkv ! migw>W\ft*(£ \z «* *isr . pi & *s n n n 1=1 & $ 

JX k Nfe^n n n^^ri+^t«at 7£ k 6^«bHUS S ii* Ki« k TPSm^*-t < k t 

- o « fijic fl- 8U L . l^&^WUHm^+'DM^.^y).. +'Cf«lc*t LT4i^» ft 
§ $co^ft < ki— 3«)!ffS(B*^'> - TJtK«lfrt6^'?s iftiH-^'aat7C*»'5v^cB4* 
If » <*> 0 $5 ** f£ « ^> ^ I c tt, * & % ft h M & * HI IK o n o <o @ if l£ ** ^ ffl L J§ T* 

i,mits mix t> - k 

[ -JE fll 31 flfe -* <& tf> S & fl? JIB 1 
[0016] 

iu r , * co & m ic & * i^m^iis^ m-m&m m m. \z r> ^ x m m * # m t x urn 
izm.w~tz° 

[0017]. 

as»2 -o k . ^m§P2 o^m^tfc*««-9-*^««»« i o <»9tnm<nfcm*mfci- & 

fc*>w<i^>lLIl*3 2 & V » ** K «8 1 0 * S Ift fcU 8P "* * fc'J i8> 8& 3 4 k * tin x fctiUPSS 3 0 

k. * - 9 w * 3 s «o ai jjmm. 4 o k tix a. 

[0018] 

JgM&ffii 1 0 IC li, E] & P a p T- £> £ $S ** 9 W* 1 2 «b ft Tfc 9 . « ASIA'S 1 2 

14, 0^14 (H^if?) ft & 0 3£ T <£> £ 1 4 k . f 

CrtK3ft*IBJ£*&T&*51*fft 16k. flfft 1 4 &V*Hft.l 6 k co RQ c B&B 3 ft fc «^<^ 

i sk. 5i 8*eweaicffifr*ff«f3g cs^-tt i 4 ) k^nix.^^ 

[00 1 9 ] 

tfcffig&2 0 14. Mfe^lc^MSIi 1 0 <i>'bJtit5Ei*tftait4 ^> 2 2 * fin * 
. -fe> ^ 2 2 14. *U EI5£. Ji*. h IDSkJg*. iKv^ttt- A KttlC i: ^H^jA 

*) jhdOt^fil^fili * =fc 7 IZ L T t> «k v^„ 4r>^2 2*^-^ K-T*«-&»Ctt^ 

ttVSbna^i:, ^ff*»'b«?>»iKK:W-t*IWStt**lS]±"t* 1 fc«>^ -fe>^2 2S#<^ 

'[0020] 

Ztz. -b>*22 14. Is Sfl % # til nj fig ft t CO T * tlVS «fc < . Islft"fe>^. AE (acoust 
i c emission) -fe > ^ . vS -b > * . A V x 3 -v ^ >■< >v x -fe > ^ ^ ^ , flo il S . 31 S . 

J: 7 ft««3SaicBX 0 ft It 4 R5IC 14. i|fei»2B*«ffl-t * ^ ^ X <?> ® « * S ft * C k 



p&mm;m 1 o a . eft^asi 2 «>fl!iic * fi&m^mi& ( «■ ic 13 ^ * ) ^<o0u*-t>* 

2 2ICj:-?T$raJ^rSC 
-[ 0 0 2 1 1 

®lg£*&ft-t£fiJg-fe> -4- ID ^ il )^ -b > •»?- ft* l£ - <?> M" # 1*9 £ i|X § 3 ft 5 — #3*-fc> -*T 
&o T J: v*.- ceoJttfr, -#S-b>^l±. Si *>* 0 fft'S: 1 2 * Ifft & 
BIS^ftilkiti'WiLv^ (12 8$ AH. ) o ift It -b > 14 . iUS Z M&ii. lc a & t , 

fJ,oTt J:V>. CftlC ck 9 » *>*&;E«m± S ft -5 k > £S t ^ - X fctil 

igL&<££^T-. £l??r £ *fc ft ^- S c k ft*.T S * . 
[ 0 0 2 2 1 

f!^-*aHS&3 2 &V*"JSP8R3 4 i: * Dm £ fefl 9P Sg 3 0 14 . v^na^f--? ( I C 

f- v y , CPU, M P U . DSPf ) \z =fc o T *§J5& £ ftT 0 . t*- ? 2 4 £ A 

[ 0 0 2 3 1 

ffi-^^f?.^ 3 2 14 » ffl 2 tc^2 ft& =); "7 IC, -T- 9 38 ft ft £ffi 5 0 . Fl&^lff 5 2 » 
7ii? «L«g& 5 4 . Islftfl-trSP 5 6 , ktmmfeffi 5 8 . rtS&T'- ? 6 o *m*. h 

sw-iu •? — «f» fcsis-t & i: #\z. m^<r>mwizm u T&##fg& 5 2 . 5 e.^fnrti^icfi 

>5-*B 9 It £ HX * * V^ffitS^fitTv^. &*HS~l4, -r*- ^Sfcfl-ESB 5 0 ic 
&<bft& WbOC . 0^L4oA/D3>^- ?C«k 0 ^ 9 'MS ^- ic A / D 3e If? 2 tlx 13 
^ t 4v^««ggK: «k oT»*S *lfcgfcC : r'-- ?S»^KSR5 0 ic-2fe^>*l*. A/D 
t i# 46 tt * AH f¥ t)*M T- & o T t «f * ^» 
[ 0 0 2 4 1 

@$K##rg5 5 2 14 . El R iS J£ * ** * * S -b> ■* (H^-tt*) h <n ttS *J ft « £ ft 
il4. BP @ « IA BIS i« Jg * S * L» Sft L B © a! S * it ffc *J J£ SB 5 8 \z^iff S 
. iEtfcffl*^**, l A J^ 1 4 ICJR9 ftWbftfcx> 3- 9tfr%k 1 6 lcflX9 ftlfb 

*i fz {&b & & mj-T-ffif& <* ft t us m a c « , ft &ft ti-t z a *? it . . x > 

^icl^: c fcPfr£tf>SSJI! WRX - ^fe M LT 9 . B88( J; fctt t-- let* o T 

[ 0 0 2 5 ] 

v 4 >i 9 5 4 14 , @ Ik U p d d T c*> -5 Ik *) 1*^ 1 2 ^ ^ H M U m&)z 

S-o'uT, umi%^frh*<r>m^foW\WVz13m^Z\tiJ&<r>m i &&&i&<n&*mft u . 

i: ic J: *) &%\ZJ$.SbZ, Z t -5 , ^rfc. SPJ^^*^^ 9 $* S «o if ^ lc 14 > Wlfes 

[ 0 0 2 6 1 

US I/) # #1 "BP 5 6 14 » ^z>^2 2t-<hcr>ftf]ii^-^&\z, 1$1 2, tiaM. MUt\z¥i± L 

Tv^*te'fft<oiai»Sc^*f*tf 7. M#^ic«. is ©i ^ *f as 5 6 14 , mm'l£*?<r>fflfc&*'< 

9 h >V * W ft -t h F F T H- M gRT 3h 9 . FFTsot;^'J X^lclo'^T, Is Sfl<7> MI feSC 
h * H tB * . BL as 3 ft IS * * h ^ 14 s ttfS^HISgK 5 8 ic M fi 5 ft & . 
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